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aft<@<&^ 1 ^ >x\y ^X£&lft~f £X*I£:, 
T, mTfa^^vx^ VW? 7 * -y ^SI*ffi£t5fc 

K ^ ^ U ^ O if IB ^ y ^ O ^ s t 3S ^ ^ 
-f -y ?a31£f&?J&o 

[ If Jte *I 3 ] 3- — if — C^oT'/^l/- h $ tl !V 

tulB^^XfiC^#^#A^^a6^mjie^--tf--A^{C 
<t . 

£ * b fCa tf C t tt5l 1 fcHEifeon > fcf 

[If ] iifj SB 

- h^n^^^^-^^ffl^Tfiis^-^vx^ 

£ £^££;§tt*£!& 3 ^ >x -y £ X ££&t*51fl<t. 

mm i &tfss 2 < >^*y v xizmtzm 3 ^ >5^y ^ X£ 

ifUEv-y^rtOiiuSafit 1 Stffi 2 -f >^-y * XGD^cojSt 

^^TOwii^^iat-rssS^Jia {iISi££>3 > t: ^ - ^ 
(3*5 #5 y 7 7 -y ^ii^^s. 

yiil/ - h £ n £ i£ ^ y — & • £ & ^ T ftA i£ -r f * ^ ^ 

=7 7 4 y 2 3 << srv? 



atria ^ y 7ft(Dmmm%<»*<»Mfc2nfzmmzfR-$'wi 

IBS 1 2 < >x *y ^XfCmffBfl 3<>x-y^X£ 

tsaiags-tfsxsict , . 

(C*3(tS^7 7 *y £7 S3! 
[BSE 6} MI5^IEXe^\ W<it>10©U> 
10 ? C^rfT 5iT3SS 2<>^'y^X<D{t^:mIiaffi5^^X 

^tc^i^t"^Hifia^'y7 p ^w / >^<^fei^^§aif.{i^ 
oi*^ioi^?>^2(oii^ii/. iuiatgs^^x 

ti(Dfflm$:m?LZ>tiWi<' ^ D-u-i/ 3 > r ^ $ n ii 

$n-5^WHfit/>*mfsS 'J > ? <D*(Dttfc?Z *) tm 
ituia£tfcX*i7M 

iinat^yi^ h(Dii^$n^^^tzEntiD$nrc^€:^ 

Tmiia^>tf^ — ^^\C03. — -*f — XJi izi&CT * mitaU 
30 >9<T>'Pte< tb^^<-3frlz%llm£ttfrt!$:%;MtZ>{& 

f ^X^i<b, 

CCDtfcKX*i{c43^TS] so^tifc^^fti^no^ow 
f£^ 2<>f : -y^X^^10fI^e^2 coM-\^M 

t, 

40 ^r^trr i:^^^i:-r^tS^3l3{CiafS£c7)=i > t 3 n. - 5^ 

iiis^7 vx^ h(OistR$n/zg^t=Eniio$nt^*^ 

tmtlzi y'd zl - 9 ^(DZL-^f- Xfi'^z^lSX . rnifS^ 

nfnwj >^o^^^^^T^fii€-^^-r^xfi>, 
-t" ti -c co ' j > ^ co Rtf is ^ $ ^ ^- n ^ n co u > ^ co ^ ^ 
tr § SESi fit i: tttfc-t ^> X fi i: , 

50 3<7)ttKxSi==fc-oT^-n-fnco'j>^cog5^agSio 



3 

lZttLXffife?(Z2 4 >-ry 9 7>&f(Z 1 (DMfrZn 2 O®. 
C<h£^fX*I<h, 

£2 bfr^fr C <h £#&£T£fjl #31 3 fCfEi$CD3 > tf 

im&m i o ] Hfrfsg^co^co / >^:< 1 1>^< t^a* 

If # *I 1 (ZlEf&CO 3 V^n. — ^{CfcttS^? 
C W 12] itilfEfi 2 >^«y ^Xft^lIi^I 

^XfcHftfE/^'JtCtelfcL. £ ^ it* 7 v 

x^ h CO n& 5t CO >^ ^7 ~7 4 v £a3t£J12fi£-f Slfl^Wt 

5 * i:^t#(^iT^lf^JI l{CfEi£<7)3>kf^-$Ml:fc 
fl^^?^ -y ^3t£/&77& 0 

isti#m 1 3 ] fffjiE£/£X*I^\ 

mJ lS^£&£mrf££^ -y :/ ft CD SUE ^ ^ co IB if. firg <fc it 

6 2 om^m 2 -r y^y 9 x zmiE u . v^o-u- 
[m#m\4] m^<Dfztt><n*7 vx ^ s . 

5 3. h ^tlt^-i^fflUtJ > e - ^ CO t'rt 
Z 3 > £ * - 9 iZ&V Z ? 7 7 4 y ? &m£ftJjmX& 

r-pmrn* 'j ^^^r^xfiT^oT, ^ss^- 
* tBii<z>& ■* mi aB ^ ^ 'j ft co^n-^ticD^^coft is 

CDg^^flfjilLTU^^CDch, 
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^^iioifriB^^ >^co 1 z> tmm-rzmtz** u ftco 

*#ti£co>fI£&*i*|LT, 1 2 S^^ffilTE* 

-fit ^9 hOrt^f" ^tC'J>^£nT^3Ci:£7F-r 
tg 2 ^^Ili, 

B5iBx-^»aort^fc«-^nTHina^-yyx^ hco^ 
io -y ^ ^m^wiBi ^f^r^j x y* u-i ±{zm^-t z> 
lit. 

^cohiiIE^ 2 co^— ^^it co mfia^-f >^co^>cORifaE^ 
20 ^^^r^Xli^^L. j^oTfllSm 1 &tf!fl 2 0HC 
*) 2tlT^tSLl*C i^$n§: i^^£^i:T^lf 

i 4tclEiJtco=i>ei-^(c^^-5^^7^ .y^a 
CI^^iI 1 6 ] fftlEgl 1 2 cofl^mflE^^coftii 

i-^li^JIi 5 tclEtecoi] > \*3. — 9tz&iiz>#7 y j 

U cofEtt&^tCBiflE^^co^ 7-^^tr-^$^^t 

^ - <t $t#ia<fr-sis^js i 7 (ciEiSccon > 

im^m 19] mllE^^V^OlOch^i^f-SHiflE^ 

^ u coiEiSfi^t-^co^fi^^-rfi^^^t-^x^i. 

HTlsE^yvx^ hC^t^^©77 , 'j7--y 3 >^y5 

•€-tico u >^i;^ittnfn<?)'j >^_bcoix^^u- 

— 9ffife<D'pf£< £ t>mf§EM 2 CO^— 9 mm (DwlB^m*: 




[ 0 0 0 1 ] 

XtcllL* ftfC. 3 > tf 3. — * 9^ 7 y ^ (CJ; 
[ 0 0 0 2 ] 

^< c <*: fcigffi pifii-e&s. ^co^t ? t£mmm<D--D 

cO^J£^tf^f4#^co£i L t^JUXflffilfCD U A--9- 

?gTc_<h{;:J; O^coii^^ ££t£3^L, 0>l*.tf, 
t;f#3nl^'\co{I AfcM LTl^t§ 

£ o m&<D ft-mmizii < y > zmm-? % c t & x* z 
a, 

[ 0 0 0 3 ] a — if — L riffle 7 - K A >y ^7 £ 
<tf U r^t/iiin^b^^o Sit ^,aiU^{:J;57 

[0 0 04] □ > t: n - ^ < tfUyytli, «HW5f 
:/->* x 9 h CO 5^>'3? iU^^Ji/ (m^StSIF- COffi5 *: -> i a 

^^^-X!:L/;y77Y ^ X TMi , 31 i£ I'l # ffi ^ b 

th^L^t^oztit* m m ic m a. &je m x \t u c > \z 
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^, A-f K;KDx-tf -f >-^^Wcd J: e> # IF T iB fli t" 
[0005] i^-XO^^^Xfli, 7^7 4 y 

[ 0 0 0 6 ] =*5E^7 7 ^ X 7 J 9 X) -e 

20 -C*^(S. Gibson^ r 3D Cha i n.Ma i L iifc^&mm7 )l 
zf'JXAj , Proc. CVRMed/MRCAS 97,pp. 3 69-37S. Gre 
noble, Fr. 1 99 7#M). S , F^p^cOPIS^rfij^ LT^J 

zhfom<Dm&m<nmi%\zft^^fcr>tz^^)* wmiz 

[ 0 0 0 7 ] Galyean & Hughesl 1 : ttMi£:±Lfc 

^ef JUfb^^J , Proc. S I GGRAPH 91, Las Vegas. NV. 
pp. 2 6 7- 2 74 . July. 1991; S. Wang 4 A. Kaufman^ 
itLfc^n* Proc. 1 9 95 ^li^ 3 D if ~? 7 4 V X v > 
30 ^->'^AJ . Monterey. CA, pp. 151-156. May, 1 995; 

R&R. Avala&^'L. Sob i e r a j s k i W r ±l <D & 1t it <D 
fc460tt^:fCcfc5^l§^J^?£j , Proc. IEEE Visuaiiza 
tion 96. pp.I97-204. San Francisco. CA. October, 1 
996<Z)<fco^A^(C«fcoT3i^<75l^^J^ff*)tlT^-5 tt 

rn^o^stii, ^y^x^hii, ^ rij Trie m 

ZnfzmitmmiWmmm) (\ntens\ly values) co^&^SB 

i zmfctfmxir' 7 m^izm^zv, m,\tm o ^ 
n^tj:r^jy-^<7)i5 < om^omitmmz^MT % z 

y - ; u co T v -tr ; u ca n f t s *: M $ it . " ^ * f - r J t 

m±z it* z tiz £ o fffi*iiJjo-r5o 
[ o o o s ] c n b co £ ^ ^ n ^ m ic a & 

50 ^fitco^m- i L X i U §IEf»lfl(i^^ b L $ i: ^ r> 
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#i!gj£a*>:t*Ttr>£ z tizmM-r* z £t*mmx~&z>. 

ntfzlStLfc<D%k 0 (D&ftfr blE^J^ fcJ-X^ 1 ' • 

5 tea* (i^ €f 0 Lfcu. 
[ 0 0 0 9 ] ^rES*S«ffl ^T^^oJfg^^-y vx ^ 

fc, =. % <fc7t* y '>a.coftlcco^]0f fite^^ucoPM *y > 
afb^^StJS:*. con* *y vifb(iiE5S>5:'>5 a. U 

v -> jL^St^^^C^JAttV-f "7(0 

7)* b T h £ o 2 1 

[0 0 10] r^p^^^'j >^ . qj^ 

14, 7^^j (Proc. S IGGRAPHS8, 3>t'a-^y 

Vol. 22, pp. 2 69-2 78. I 9 88) (C & t^T . T 
erzopouios L Fleischer \t. $EB pj f£mi&CDgt ffe ^ >y >- 
:x^i?CD7^^3^U>y£^^,MfcLTt,^, L 

fig b CO^r^;i/T{i. 7 ^ ^^-V 'J > 2-OCDi) 

30 

[0 0 1 1] ir&cD^ U > y-\ tfJBrXliBrSHSffi^ — 

izfe-DTttL^m&ftWLUWti tits: b/i^^bt^ 
£=> life , i^-^rotfJHifTyi h ftHM^^i 

[0012] 

&izzti*><D$kit£m\*mmznzw. mm, mstxi* 

tl^o ftmZfymWlZ y; a U - h 1" 5 7? ii 

fit ^ T I i & t, ^ , 

[0013] # fg tz £ o T . E ,f: CO ffi {z £> it Z> * -f V 
:c9b<Dtym* *-?i/x.>7 hOttffSi^^-i-yxx47 h CD 
#3 £ 0> =fc o ft . 3f 7* x v* h- i WfSSflsJS 50 
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3^77^ *y ^^^^^Tj&^H^f 3o 
[0 0 14] t^yx^ hS8(Z)»^S$St:t5f g 

v5o.u-^3>, 7 - * — *> 3 y^mmm^mcD^^ 

[0015] 

^^fic^m i < >^. y ^ x ^^^-r^x^i , ^>7^<i 

y^x^ hco^^^w -y ^^^€r^fi£-r S a6 (w h& IS — 
SIO^^PbIO'J >^$II1"§^2< >^^y^X^±/^ 

gijf %z ~7 v -f CO ft ^ (z S ^ T ffi IS 3f 7' x v- h co 

[ooi6] mmm 2 -r >^- y ^xco^^^^na 
-^co^^co^^coM^^-r ^> c i^tiiicht^ □ > e 

[0017] Sfe. a-f-C^otyS U - h £ ft 
Ac7-JK7)77'U^-y3 >fZ^i:T3>fcf^-5'C0^ 
^X7"KJ:(;B&Et7'yx^ h C^t 1^ y 

?j (c a o 

[00 18] SAc. mr!S£i£xfi7^\ y>at,-h$n 

S30r-yn£Mt5Iit, ml IS T y ^ ft CO jfft 
le^^co^coiMiP^nAz^^^Tn-r^ia^l S:c>'^2 < 

-y ^ftCO^lIEM 1 StfM 2 -f >^-y ^ XCO 

^coii^^n/t-f >x -y ^ x £&IEL, ^TlS^^CO^co 
S«$ntli&jfJ > ? frffi ^ $ n tz Z t *: ?n "T X fi 

<t . ^^t;r>^^^>-r^ii>e^-^fz^tt^^7 

7^ -y ^ S 3^ ^ 5t 7j (Z ife 5 . 

[0019] k . m ^ IS X m ^ . a jl ly - S * n 




( 6 

9 

-rm^m is^2-f>77 txizmtzm 3 -r >^-y ^ 

t\ stfte^ . y yrtos«$nfe{ae(c*5tt§ ttriEig 1 & 
tflg 2 <f >5^y ^7 xcoft ^^iE-r^x^i, £^tfd<h 
3 >fcfi-^fC^tt^^^^^ ^y ^3££ 
J5& 7j r£ tc h & . 1 0 

[ 0 0 2 0 ] HtJiE&IEIfia*. < £ & l -DO) 

'J >^7 {C*f-T3frjf2£§2 < >x -y ^ X<Z>ffi£HtgE*S2K 

sr^iixfifc^^T^n^-'tico u >^^^a6 ^ti^ 

(C&tf^^ 7 >y ^^£j&?j&(C&£ 0 
[ 0 0 2 1 ] tuIS^XXH^, l :oco 

mT.mizfocrtti^ti<Dij >?t}<v)m$tiT^z>££ 20 

[ 0 0 2 2 ] ftlfn(7)ij >^^COEflftn^{C, 

-If — A^*CJc£:i;t, Hit IE U >9<D'J>fc< i:±,^< 30 

ic^^$ft£^£^^T*{&££js£-r sxiii:. teen 

iJD^tlAc^^. mi 15 'J > ^7 co CO hiJ IS 7 > & < £ h ^ < r> 
CO tl^tl fC -D ^ T (Dtffo -f £ 77 C7^ H ft £ it Set* § X 

fg <t , cKDjtKxgfcist^TBnJfiD^ n^^^^n^'nco 
[0023] mrie u > ^ co^co^-r ^ u > 9 t 40 

il T 3 . mflS^2<>-7 :r 'y^XCO^co^>f = i:<i:t)^< 

mm^yy x.9 hcoiiiR^ti/c^^fcEnjfjo^ n^^^a 
f HftsS^ > tfi-^/so^. — if— a^(ije&i;t. WaS-^- 
n^tico U >^0^££^§t*t5l!l££fi$-f5XlI£. 

izttrz^m<Dmmt\£n'9%xm£. z&tt&xniz 

£ r> X^rtX^TKD U > ^ CO^ 5 /^ggcof^ft ^g;LT^ 
^ w £ f)^ * TIT ^ -£> ^-n-^tico 'J >^ic*fLTHtfgE^ 
2 -f > -r -y ^> X * ^ l CO ft a* j=> m 2 J) (it ^ 3£ M I , rtl 5 0 
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^tl(D V >9 tfVJWrtStlT L^oTl^Ci^^fli 
Z£ ZtZ^tS C tZttmtTZzi >¥i.--?lz£>{f 
^^77^ -y ^7^^±fi£^fe(C^-6 a 

[0024] mtzmm<D^<n'pt£< 1 1>^< 

[0025] mfc. mmm,2i y^rv $ Tstemiimi)^ 
m ii 4 z><Dm#mm£<Dri\<D*j 2 -t > 

m iZ & % 0 

[ 0 0 2 6 ] i/i, fjfSB 2 < >v^y ^ X^^Il^'I 
f*, mi ISv >y yp^coifrfg^^co^CD^^ < <t t> l -3»co^ 

6 rxDmmmm t<Dm<D u > ^^^it§i2 < > 

% Z £&&m.£^ > 9 z> 7 ^ y j y $ 

[ 0 0 2 7 ] SAc, huIB^^X^^, 

mzm&<ny?y * v zmmzmiET-f xy'is-c ±iz$i 

fittaiSt. mJlE^g§^BijlE^W^ -y y^qcoiiifE^^ 

^^^Bi^^^o^r^fiiig-rsxgt, ttrfE i J>^$ta 

Tl^ctt^^f i^f icjtf LT. M 1 cofit^b^ 2 cofi^ 
— ;!/^Pi3 (Cilia ^S<h L T j£I iff fi U >^ 

^^/cmiiE^^^^^^'j >^ itirt^ c i ^^-rx 
fit. z^rz z tzftmt-rzzi > v 3.-?{z£>tfz> 

7?y 4 >y *&m£.tiiJjmiZ$>Z>. 
[ 0 0 2 8 ] a^C0^^C0^y'>*x<7 h, ^5^C>' 

h(Di/ ^ D.u- ^Ztifz&frn'f^y j y ? ±fc 
-T & zi > h: ic^o V 7 x >r -y ^7 ^3t±j£#i£-e 

^>^T. milS^y v x ^7 h CO ^tl^-'tl CO ^^(c^tft;-r ^ 

^^fico^- & * =e i j fcte^-t zxm x*& o t. 

H&fETT — ^ffciiofc-* milEy; u ft(D^t\^n<DW 

^(DitmR^m^B^mitLmizM^^m^mcDTn^ > 9 ^ 

<?5 * O ftfi 0) ^ * i: gH a L r i ^5 t>cot, milElt^co^- 
^^ilco^co^ lOr-^i if COhu IE ^<>^C01-3t 
K»-r -ShhIS/ ^ ! J P^colEt§{5^(CmiIE^^cOT r -i7^ 

iio^co^ 2 co^- 9 f^iicofi^^^ l , mmm 

^co^-^^jfco4 3 co^ie^2c0 7^-^^iicOmilE^< 

> ^ o i -d t m m -r ^ ^ ?a ^ ^ u ^ co iEtg a © ^ ^ ie ?i 
9 mmoify (nmzzm 1 co^ - 3? ^itcoii^^^ 

L X , E ^ i ^ ^ 2 ^ ^ ;V IE t7'y'xi7 h CO {*! 



1 1 

^yw -y t'rTrf^ x^u<±(c^^-r^ 

[ 0 0 2 9 ] Sfc, flfEm 2 &#!X^r-y y'^MfC, fttffE 

< > ^ sir fE4W >^<t^^-r^mrte>:^'j <Dmtz 

> ? tmm^zwim**:*) (Dffimizm&m* w$2<d 
m£&®i? zxmzm l. ^^xmmmiRz^m2(Dm 

CO 0 3 0 ] £Ac, iftlE^ 1 &Z>'ff§ 2 CD M ?M HjJ a E g IPf <D 

\zh^>. 

[oo3i] i£ft. m&m&<D7 : -*mm<D#o>mi <d 

^ <J (7) IE tefi if: K IE Wm<Dt) 

[ 0 0 3 2] £ Ac, mllE^^tDmrsE^ ^-^^rfJlEx 

[0033] £Ac, ffitd7ni > 9 <d i ^ trnm^? ZmtZ 

£f£-t3X£<h. iffigfitf-f >^tD^co^I§E^>^< £ i 
^±Oi>5 d. U - h £ttAc^7M^CD(^ft£|3;iT^3*§ 

□ . mnzm&cn?-? ffim<D'pfs.< t hm$zm 2 <d^- 
f:tr§:^f^tt53>ej-^i;^it5^7 7 

[ 0 0 3 4] ^SEl^^^nTt^tx^ftSWCti. 6$ 

mmm?$x>) > * £ii**-r £ r tx i^tr < 

^T. yjl^'y-i'/^la □ 97* y 3 zl U — b $ 

^/■:7-JK;i;o T iZ ft-?X *) > 2 ZQlthLft 

7>xy~hCDtfm. &r & CD #j if E^JfC o £ t> b 

L ^y^iL"y3 > nj fig iC U % . 
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1 2 

ftx^z><Dx. z&Oi&mzm^^xtymxummiz&'i 
xmizte%ftm®m£ftofzT>&mtete^. >j $n 

7>?x? Mmt#{j:$nt5)^l/:<httyyx^ h 

10 d t^al^t^S. 

[ 0 0 3 6 ] #£93(3:, P!il[gJ® £ £ fcfC&TO^fgBJi 

[ 0 0 3 7 ] 

lZ{i. y5aU-y 3 y^itftf §/:^cODy fa- 
* : E-*-2. 2 ^^^^nAc^-y >?x <7 h 8 

£frJPf*fc#a>*-#-K4 &£>V#IcDA77£lg 6 CD 
20 '>^<i:^^fn^-7j, SJ0ry-;H 0 <7)ct o umm 

y - ;n o & 3 > t* ^ - * i 2 

[00 38] HI2<0<a)t£, 8$ 
&J8LAc b Is 1 6f;fey7*77^7^ty 

^ 7^7-in 8rx7-rxf^(75igi2(D(a)©^-yi;x 

LTftlfn^l SCJf^ 2 cocp^CD b-X 2 0t2 2 ^ 

30 [ 0 0 3 9 ] EI30(a){C, &8t£®A-y^, ^^tfAy 
^ 2 6, 28, 3 0(;J;0l^-XCOtyyx^ h2 4 
&&m£tlX^Z> m V? 7 -y //Wmy ~)l 3 4 (Zcfco 
Tg!S3 2(;f n ^t:0^yyx^ h^7<7$fl5 
<hU3C0(b)C^TJ:o(Z^L^g(Cl.^.^®3 6^6«J 

7^7-/U 4 <7D WWrjgSS 3 2fr£oT&££n3®_h 
fC & S^f L ^(5¥f5ffi/t -y flaj A t£(g 3 (D ( c ) ic^-r 3 
8, 4 0. 4 2 Cct:oT^i$n§. COftllfECWL 

40 (I, CCOyj^Cj:^!. 051^^0 3 (7)(b)iZ^1- 4 4 , 
4 6 COcfc O fe'b 5 Ai^Fj^IIJ^t^SOffi/^ -y ^ tT — X^TC 

y->"x y- K C^p^gU^TC^^y ->*x ^ h $ ftTt^fc: 

^©7, 9]^® CD®/"? -y 9- CO 77 5 — & £>'fd!0*$f± rj 

[ 0 0 4 0] Bu-eia. mn^tiWf- 9 (Dtz^ay^tn 
&WHz3:Z>?ji£l$. ^ <V ^ - -9 E. & tl^ % f± % & 

0. 5 2, 5 4. 5 6 5 8 (&g£CJBffc£fit (EEBgf 
50 ^ ft) T^^i 0 ^tbtlTt^ol^b^^Ii & sijtl >LT 
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To o 1 1 t&m&mik&iz&fttfiy &wm(Mz.&E. 
ten 7o v 9 5 8 ) co" 7;i/coj^£r" (i, ^ 

«ifi)c-r a-en-e'ncoyn *y ^ ©Bf^ow&aufk&fc** 

[0041] m 5 -c*>^§ J; o tc, &mmiLfc j r~-$ v> 

i^n^: <fca**ir>. c co^ e> ft^-? 
u/-;u^??fiE-rsa:^(^lK.ti 6 o)co^f£i£ 
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typedef struct 3DEIement , n \ 

'Ol^ char type; /^element type for material properties, object I D, etc.*/ 1 ' 

103 -char r,g,b; Element cororV 

105— afloat x t y,z /^element position*/ 

struct 3DE1emem Tight, "left, *top ? "bottom, -'back, -front ; 
\qj /"pointers to neig-ifcori ng elements*/ 
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